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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a catalyst for propylene 
copolymerization without causing an attachment of a polymer to a 
reaction vessel and capable of providing a high molecular copolymer 
composed of propylene and at least ethylene by combining a 
specific solid catalyst component with a metallocene compound 
having a specified structure. 

SOLUTION: This catalyst for propyelene copolymerization 
comprises (A) a solid catalyst component obtained by bringing (i) an 
ionic compound of formula I [M1 is boron or aluminum; R1 to R3 are 
each a 1-20C hydrocarbon, a halogenated hydrocarbon, etc.; L is 
silyl, hydroxyl, etc.; D is a monovalent cation; (a), (b) and (c) are 
each 0 or 1-3; (d) is 1^4 and (a)+(b)+(c)+(d)=4] into contact with (ii) 
a fine particular carrier, and (B) a metallocene compound of formula 
II (R5 to R8 are each H, a halogen, etc.; Q1 and Q2 are each a 
substituted indenyl of a hydrocarbon having a cyclopentadienyl 
skeleton and having a substituting group at 2-position; M2 is titan or 
zirconium; X1 and X2 are each H, a halogen, etc.). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Component (A): The following general formula (I) 
[Formula 1] 

[M 1 (R 1 )a(R2)b(R3)c(R4-L)d]-[D]+ (I) 

(M1 is boron or aluminum among a formula, and R1, R2, and R3 may be the same, or they may differ.) Respectively 
The hydrocarbon group of carbon numbers 1 -20, a halogenated hydrocarbon radical, an alkoxy group, They are a 
phenoxy group or a halogen atom. R4 The alkylene group of carbon numbers 1 -20, A halogenation alkylene group, an 
arylene radical, a halogenation arylene radical, A silanylene group, a substituted silanylene group, the Syros alkylene 
group, a permutation Syros alkylene group. They are an OKISA silanylene group, a permutation OKISA silanylene 
group, or an OKISASHIRA alkylene group. L is a silyl radical, hydroxyl, a carboxyl group, or an amino group, D is a 
univalent cation, and the integer of a. b and cO, or 1 -3 and d are the integers of 1 -4, and it is a+b+c+d=4. The solid- 
state catalyst component which an ionicity compound and particle support which are expressed are contacted and 
is obtained, and a component (B): The following general formula (II) 
[Formula 2] 
R 5 




even when the inside of a formula, and R5, R6, R7 and R8 are the same — you may differ — an each hydrogen atom 
— It is the hydrocarbon group of a halogen atom or carbon numbers 1-20, and Q1 and Q2 are hydrocarbon groups 
which have a cyclopentadienyl frame. At least one side is a permutation indenyl group which has a substituent in the 
2nd place, and M2 is titanium or a zirconium. X1 and X2 it may be the same, or you may differ and they are an each 
hydrogen atom, a halogen atom, an alkoxy group, a phenoxy group, an amide group, or the hydrocarbon group of 
carbon numbers 1-30. The catalyst for propylene copolymerization which consists of a metallocene compound which 
has structure. 

[Claim 2] The catalyst for propylene copolymerization according to claim 1 R5, R6, R7, and whose R8 are hydrogen 
atoms. 

[Claim 3] The catalyst for propylene copolymerization according to claim 1 or 2 at least whose one side of Q1 and 
Q2 is the indenyl group which has a methyl group or an ethyl group in the 2nd place. 

[Claim 4] The catalyst for propylene copolymerization according to claim 1 to 3 R1, R2, and whose R3 are 
pentafluorophenyl radicals. 

[Claim 5] The catalyst for propylene copolymerization according to claim 4 whose R4 is a tetrafluoro phenylene 
group. 

[Claim 6] The catalyst for propylene copolymerization according to claim 1 to 5 whose L is a trichlorosilyl radical, 
methyldichlorosilyl group, or a dimethyl chlorosilyl group. 

[Claim 7] The catalyst for propylene copolymerization according to claim 1 to 6 whose D is dialkyl anilinium ion. 
[Claim 8] The manufacture approach of a propylene copolymer that carry out copolymerization of the ethylene to a 
propylene at least, and 80 % of the weight or more and weight average molecular weight obtain [ a propylene 
content ] 100,000 or more copolymers under existence of the catalyst for propylene copolymerization according to 
claim 1 to 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a propylene copolymer of having used 
the catalyst for propylene copolymerization, and its catalyst It is related with the manufacture approach of the 
catalyst for propylene copolymerization which gives in more detail the copolymer of the amount of macromolecules 
which serves as a propylene from ethylene at least without being accompanied by adhesion in the reactor of a 
polymer, and the propylene copolymer using the catalyst 
[0002] 

[Description of the Prior Art] It is well-known to obtain the copolymer of an olefin according to the catalyst which 
consists of a metallocene compound, aluminoxane. or an organic boron compound, and use in fields [ copolymer / 
which is obtained from such a catalyst ]. such as a sheet, a film, and a lamination, is expected. For example, it is 
indicated that the copolymer which consists of a propylene, an alpha olefin, and ethylene according to the catalyst 
which becomes JP.2-173015A a 2-173016 official report, a 2-173110 official report, a 2-255812 official report etc. 
from a specific metallocene compound and aluminoxane is obtained. However, it is difficult to obtain a polymer by 
the shape of a particle in these, and it difficult to apply to industrial production because of a polymer adhering to the 
container wall of a reactor etc. 

[0003] As an attempt which solves the above-mentioned problem in the catalyst which consists of a metallocene 
compound and aluminoxane The approach of supporting a metallocene compound and aluminoxane on a solid 
support is proposed. For example, JP f 61-108610,A, a 61-296008 official report, A 63-280703 official report a 63- 
22804 official report, a 63-51405 official report, A 63-51407 official report a 63-55403 official report a 63-61010 
official report, In a 63-248803 official report, JP.4-100808.A. JP.3-74412A JP.3-709.A, said 4 -7306 official report, 
etc. The polymerization method of the olefin using the solid-state catalyst which made inorganic metallic oxides, 
such as a silica, an alumina, and a silica alumina, support a metallocene compound and methyl aluminoxane is 
indicated. Moreover, the polymerization method using the metallic oxide and metallocene compound which supported 
methyl aluminoxane in JP,61-276805,A, JP.3-74415A etc. is indicated. However, also in these, it is hard to say that 
the problem of adhesion of a polymer in a reactor is fully solved, it sets especially to manufacture of a propylene 
copolymer, and adhesion of a polymer is **********. 

[0004] Moreover, also using an organic boron compound instead of aluminoxane and it being well-known and 
supporting an organic boron compound on support further are also proposed. For example, although what supported 
the organic boron compound on support to JP.5-239138A JP.5-247128A JP.7-10917A etc. is indicated, each of 
these is hard to be referred to as that adhesion in the reactor of a polymer is fully solved, and these problems are 
excessive at the time of manufacture of a propylene copolymer too. 

[0005] The catalyst component equivalent to the component (A) of this invention is indicated by the Patent 
Publication Heisei No. 501573 [ seven to ] official report Although adhesion in the reactor of a polymer particle is 
improved in manufacture of the homopolymer of the propylene using the component when a propylene copolymer is 
manufactured, it is hard to say that these problems are solved. Moreover, when a propylene and ethylene are 
copolymerized using the metallocene compound of a publication in this official report, there is a problem that 
molecular weight falls remarkably compared with the case where a propylene is homopolymerized, and industrial use 
is difficult for the copolymer obtained. 

[0006] Thus, it is the present condition which is hard to be referred to as that the manufacturing technology which 
gives the copolymer of the amount of macromolecules which serves as a propylene from ethylene at least, without 
being accompanied by adhesion in the reactor of a polymer according to the catalyst which consists of a 
metallocene compound is still established fully. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem of this invention is to offer the 
manufacture approach of the propylene copolymer using the catalyst for propylene copolymerization and it which 
give the copolymer of the amount of macromolecules which serves as a propylene from ethylene at least without 
being accompanied by adhesion in the reactor of a polymer. 
[0008] 

[Means for Solving the Problem] By combining the solid-state catalyst component which a specific ionicity 
compound is contacted to particle support, and is obtained as a result of inquiring wholeheartedly in view of the 
above-mentioned situation with the metallocene compound which has specific structure, this invention persons find 
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out giving the copolymer of the amount of macromolecules which serves as a propylene from ethylene at least, 
without being accompanied by adhesion in the reactor of a polymer, and came to complete this invention. 
[0009] That is. this invention is the 1 (component A):following general formula (I). 
[Formula 3] 

[M1 (R1 )a(R2)b(R3)c(R4-L)d]-[D]+ (I) 

(Ml is boron or aluminum among a formula, and R1, R2, and R3 may be the same, or they may differ.) Respectively 
The hydrocarbon group of carbon numbers 1-20, a halogenated hydrocarbon radical, an alkoxy group. They are a 
phenoxy group or a halogen atom. R4 The alkylene group of carbon numbers 1-20, A halogenation alkylene group, an 
arylene radical, a halogenation arylene radical, A silanylene group, a substituted silanylene group, the Syros alkylene 
group, a permutation Syros alkylene group. They are an OKISA silanylene group, a permutation OKISA silanylene 
group, or an OKISASHIRA alkylene group. L is a silyl radical, hydroxyl, a carboxyt group, or an amino group, D is a 
univalent cation, and the integer of a, b and cO, or 1-3 and d are the integers of 1-4, and it is a+b+c+d=4. The solid- 
state catalyst component which an ionicity compound and particle support which are expressed are contacted and 
is obtained, and a component (B): The following general formula (II) 

[Formula 4] even when the inside of a formula, and R5, R6, R7 and R8 are the same — you may differ — an each 
hydrogen atom — It is the hydrocarbon group of a halogen atom or carbon numbers 1-20, and Q1 and Q2 are 
hydrocarbon groups which have a cyclopentadienyl frame. At least one side is a permutation indenyl group which has 
a substituent in the 2nd place, and M2 is titanium or a zirconium. X1 and X2 it may be the same, or you may differ 
and they are an each hydrogen atom, a halogen atom, an alkoxy group, a phenoxy group, an amide group, or the 
hydrocarbon group of carbon numbers 1-30. The catalyst for propylene copolymerization which consists of a 
metallocene compound which has structure, [0010] 2) Said catalyst for propylene copolymerization of one 
publication R5, R6, R7, and whose R8 are hydrogen atoms, 3) The catalyst for propylene copolymerization of said 1 
or 2 publications at least whose one side of Q1 and Q2 is the indenyl groups which have a methyl group or an ethyl 
group in the 2nd place, 4) The catalyst for propylene copolymerization given in either [ R1. R2. and whose R3 are 
pentafluorophenyl radicals / said ] 1 thru/or 3, 5) Said catalyst for propylene copolymerization of four publications 
whose R4 is a tetrafluoro phenylene group, 6) The catalyst for propylene copolymerization given in either [ whose L 
is a trichlorosilyl radical, methyldichlorosilyl group, or a dimethyl chlorosilyl group / said ] 1 thru/or 5, 7) The 
catalyst for propylene copolymerization given in either [ whose D is dialkyl anilinium ion / said ] 1 thru/or 6. And 
under the 8 above 1 thru/ or existence of the catalyst for propylene copolymerization given in either of 7 
Copolymerization of the ethylene is carried out to a propylene at least, and 80 % of the weight or more and weight 
average molecular weight The manufacture approach of a propylene copolymer of obtaining 1 00,000 or more 
copolymers is offered. [ a propylene content ] 

[001 1] Hereafter, this invention is explained to a detail. The ionicity compound (A) used in this invention is 
expressed with the following general formula (I). 
[Formula 5] 

[M 1 (R 1 )a(R2)b(R3)c(R4-L)d]-[D]+ (I) 

Among a formula, M1 is boron or aluminum and is boron preferably. R1. R2. and R3 are the hydrocarbon groups, the 
halogenated hydrocarbon radicals, alkoxy groups, or halogen atoms of carbon numbers 1-20, and even when these 
may differ mutually and are the same, they are good. As a hydrocarbon group, aryl groups, such as alkyl groups, such 
as a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, and t-butyl. a phenyl group, and a 
tolyl group, and an aryl halide radical are mentioned As an alkoxy group, a methoxy group, an ethoxy radical, a 
propoxy group, a butoxy radical, etc. are mentioned. It is an alkyl group, an aryl group, and an aryl halide radical 
preferably [ among these ], and they are an aryl group and an aryl halide radical especially preferably. 
[001 2] As an aryl group being concrete, phenyl group, o-tolyl group, m-tolyl group, p-tolyl group, 2, 3-dimethylphenyl 
radical, 2, 4-dimethylphenyl radical, 2, 5-dimethylphenyl radical, 2, 6-dimethylphenyl radical, 3. 4-dimethylphenyl 
radical, 3, and 5-dimethylphenyl radical etc. can be illustrated. 

[0013] As an example of an aryl halide radical, 2-fluoro phenyl group, 3-fluoro phenyl group, 4-fluoro phenyl group, 2, 
a 3-difluoro phenyl group, Difluoro phenyl groups, such as a 2, 4-difluoro phenyl group, 3, and 5-drfluoro phenyl 
group, 2, 3, 4-trifluoro phenyl group, 2 and 4, 5-trifluoro phenyl group. Trifluoro phenyl groups, such as 2, 4, and 6- 
trifluoro phenyl group, Tetrafluoro phenyl groups, such as 2, 3. 5. and 6-tetrafluoro phenyl group, a pentafluorophenyl 
radical, the thing that changed these fluorine atoms to other halogen atoms, such as chlorine and a bromine, are 
mentioned. 

[0014] As other examples of an aryl halide radical Screw (trifluoromethyl) phenyl groups, such as 3, 4-screw 
(trifluoromethyl) phenyl group, 3, and 5-screw (trifluoromethyl) phenyl group, 2. 3, 4-tris (trifluoromethyl) phenyl 
group, 2 and 3. 5-tris (trifluoromethyl) phenyl group, Tris (trifluoromethyl) phenyl groups, such as 2, 4, and 6-tris 
(trifluoromethyl) phenyl group, What transposed these fluorines atoms, such as tetrakis (trifluoromethyl) phenyl 
groups, such as 2, 3, 5. and 6-tetrakis (trifluoromethyl) phenyl group, and a pentakis (trifluoromethyl) phenyl group, 
to other halogen atoms, such as chlorine and a bromine, is mentioned. 

[0015] Also in these aryl halide radical, fluoro phenyl groups, such as a trifluoro phenyl group, a tetrafluoro phenyl 
group, and a pentafluorophenyl radical, are desirable, a tetrafluoro phenyl group and a pentafluorophenyl radical are 
still more desirable, and a pentafluorophenyl radical is the most desirable. 

[0016] In the general formula (I) of said ionicity compound, R4 is the alkylene group of carbon numbers 1-20, a 
halogenation alkylene group, an arylene radical, a halogenation arylene radical, a silanylene group, a substituted 
silanylene group, the Syros alkylene group, a permutation Syros alkylene group, an OKISA silanylene group, a 
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permutation OKISA silanylene group, or an OKISASHIRA alkylene group. 

[0017] Specifically A methylene group, ethylene, a propylene radical, a butylene radical, an ethylidene radical, A 
propylidene radical, o-phenylene group, m-phenylene group, p-phenylene group, A 3^fluoro-o-phenylene group, a 4- 
fluoro-m-phenylene group, Fluoro phenylene groups, such as a 2-fluoro-p-phenylene group, 3, a 4-difluoro-o- 
phenylene group, Difluoro phenylene groups, such as a 4, 5-difluoro-m-phenylene group, 3, and 5-difluoro-p- 
phenylene group. Trifluoro phenylene groups, such as a 2. 3, 5-trifluoro-p-phenylene group, 2 and 3, and 6-trifluoro- 
p-phenylene group, Tetrafluoro phenylene groups, such as a 2, 4, 5, 6-tetrafluoro-m-phenylene group, 2, 3 and 5, 
and 6-tetrafluoro-p-phenylene group, are mentioned. 

[0018] One desirable [ among these ] 2, 4, a 5-trifluoro-m-phenylene group, 2, 4, a 6-trifluoro-m-phenylene group, 4 
and 5, a 6-trifluoro-m-phenylene group. 2. 3. a 5-trifluoro-p-phenylene group, 2 and 3, a 6-trifluoro-p-phenylene 
group, 3, 4, 5, a 6-tetrafluoro-o-phenylene group, 2, 4 and 5, a 6-tetrafluoro-m-phenylene group, It is a 2, 3, 5, and 
6-tetrafluoro-p-phenylene group, and especially a desirable thing is a 2, 4, 5, 6-tetrafluoro-m-phenylene group, 2. 3 
and 5, and 6-tetrafluoro-p-phenylene group. 

[0019] L is a silyl radical, hydroxyl. a carboxyl group, or an amino group among the general formula (I) of the ionicity 
compound (A) in this invention. As an example of a silyl radical, it is the following formula (III). What is expressed is 
mentioned. 
[Formula 6] 

-[Si(21Z2)-Z6-] nSiZ 3Z4Z5 (III) Formula (HI) It sets. Z1, Z2, Z3, Z4, and Z5 It is chosen from a halogen atom, an 
alkoxy group, a phenoxy group, an acyloxy radical, and the hydrocarbon group of carbon numbers 1-20, and at least 
one of Z3, Z4, and Z5 is a halogen atom, an alkoxy group, a phenoxy group, or an acyloxy radical respectively 
independently. Z6 is an oxygen atom, an imino group, the alkylene group of carbon numbers 1-20, the arylene radical 
of carbon numbers 6-20. or the OKISA alkylene group of carbon numbers 1-20. n is the integer of 0, or 1-10. 
[0020] More specifically Trihalogeno silyl radicals and methyldichlorosilyl group, such as a trichlorosilyl radical, a 
TORIBUROMO silyl radical, and a triiodo silyl radical, Alkyldihalogenosilyl groups, such as an ethyl dichloro silyl 
radical and an n-propyl-dichloro silyl radical, Dialkyl halogeno silyl radicals, such as a dimethyl chlorosilyl group, a 
methylethyl chlorosilyl radical, and a diethyl chlorosilyl radical, Diaryl halogeno silyl radicals, such as 
aryldihalogenosilyl groups, such as a phenyl dichloro silyl radical, a phenyl dibromo silyl radical, p-tolyl dichloro silyl 
radical, and a chlorophenyl dichloro silyl radical, a diphenyl chlorosilyl radical, and a diphenyl BUROMO silyl radical, 
are mentioned. 

[0021] Furthermore, thoria RUKOKISHI silyl radicals, such as a trimethoxysilyl radical, a triethoxy silyl radical, and a 
tree n-propoxy silyl radical, A methyl dimethoxy silyl radical, an ethyl dimethoxy silyl radical, a methyl diethoxy silyl 
radical. Alkyl dialkoxy silyl radicals, such as an ethyldiethoxy silyl radical, a dimethyl methoxy silyl radical, Dialkyl 
alkoxy silyl radicals, such as a diethyl methoxy silyl radical, a dimethylethoxy silyl radical, and a diethyl ethoxy silyl 
radical, A phenyl dimethoxy silyl radical, a tolyldimetoxysilyl group, a phenyl diethoxy silyl radical, Alkoxy group 
content silyl radicals, such as diaryl alkoxy silyl radicals, such as aryl dialkoxy silyl radicals, such as a tolyl diethoxy 
silyl radical, a diphenyl methoxy silyl radical, a ditolylmethoxysiiyl group, a diphenyl ethoxy silyl radical, and a 
ditolylethoxysilyl group, are mentioned. 

[0022] Furthermore, alkyl diacyl oxysilyl radicals, such as thoria sill oxysilyl radicals, such as tri-acetoxysilyl group, 
and a methyl diacetoxy silyl radical, Dialkyl acyloxy silyl radicals, such as a dimethylacetoxylyl group, Aryl diacyl 
oxysilyl radicals, such as a phenyl diacetoxy silyl radical, Diaryl acyloxy silyl radicals and dimethyl hydroxy silyl 
radicals, such as a diphenylacetoxylyl group, Silyl radicals, such as alkyls, such as a methyl dihydroxy silyl radical, a 
diphenyl hydroxy silyl radical, and a phenyl dihydroxy silyl radical, or an aryl hydroxy silyl radical, and a trihydroxysilyl 
group, are also mentioned. 

[0023] One desirable [ among these ] Hydroxyl, a trichlorosilyl radical, Methyldichlorosilyl group, a dimethyl 
chlorosilyl group, a trimethoxysilyl radical, A methyl dimethoxy silyl radical, a dimethyl methoxy silyl radical, a 
triethoxy silyl radical, A methyl diethoxy silyl radical, a dimethylethoxy silyl radical, tri-acetoxysilyl group, It is a 
methyl diacetoxy silyl radical, a dimethylacetoxylyl group, a trihydroxysilyl group, a methyl dihydroxy silyl radical, and 
a dimethyl hydroxy silyl radical, and they are a trichlorosilyl radical, methyldichlorosilyl group, and a dimethyl 
chlorosilyl group especially preferably. 

[0024] Moreover, in the general formula (I) of said ionicity compound (A), the integer of a, b and cO, or 1-3 and d are 
the integers of 1-4, and it is a+b+c+d=4. Among these, the thing of d= 1 is desirable. 

[0025] In said ionicity compound (A). D is a univalent cation. Specifically A proton, Carbenium ion [, such as thoria 
reel carbenium ion and trimethyl carbenium ion ], such as triphenyl carbenium ion and tree (p-tolyl) carbenium ion, 
Tropylium ion, ferro SENIUMU ion, trimethyl ammonium ion. Ammonium ion, such as tree n-butyl ammonium ion, N. 
and N-dimethyl anilinium ion, Alkali-metal ion, such as oxonium ions, such as a trimethyl oxonium ion and a triethyl 
oxonium ion, a lithium, sodium, and a potassium, etc. is mentioned. 

[0026] They are trialkyl oxonium ions, such as dialkyl anilinium ion, such as thoria reel carbenium ion [, such as a 
proton, triphenyl carbenium ion, and tree (p-tolyl) carbenium ion ] t N, and N-dimethyl anilinium ion, N, and N-diethyl 
anilinium ion, a trimethyl oxonium ion, and a triethyl oxonium ion, preferably [ among these ]. 
[0027] In this invention, a metallic oxide, a metal halogenide, a metal hydroxide, a metal alkoxide. a carbonate, a 
sulfate, a nitrate, acetate, silicate, an organic high molecular compound, etc. can use it suitably as particle support 
[0028] As a metallic oxide, it is a silica, an alumina, a titania, a magnesia, a zirconia, calcia, a zinc oxide, an iron 
oxide, copper oxide, etc., and a magnesium chloride, a calcium chloride, barium chloride, a sodium chloride, potassium 
chloride, a lithium chloride, etc. can be illustrated as a metal halogenide. As a metal hydroxide, an aluminum 
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hydroxide, a magnesium hydroxide, a calcium hydroxide, a barium hydroxide, etc. are mentioned, and they are 
magnesium ethoxide, magnesium methoxide, etc. as a metal alkoxide. As a carbonate, a calcium carbonate, a basic 
calcium carbonate, a magnesium carbonate, basic magnesium carbonate, a barium carbonate, a strontium carbonate, 
a sodium carbonate, potassium carbonate, copper carbonate, etc. are mentioned. As a sulfate, a calcium sulfate, 
magnesium sulfate, a barium sulfate, strontium sulfate, a sodium sulfate, potassium sulfate, a copper sulfate, an iron 
sulfate, etc. are mentioned as a sulfate. As a nitrate, a calcium nitrate, a magnesium nitrate, a barium nitrate, a 
strontium nitrate, a sodium nitrate, a potassium nitrate, a copper nitrate, iron nitrate, etc. are mentioned. As acetate, 
calcium acetate, magnesium acetate, barium acetate, strontium acetate, sodium acetate, potassium acetate, etc. are 
mentioned. As silicate, magnesium silicates, calcium silicate specific silicates, etc., such as a mica and talc, are 
mentioned. Silicate, such as magnesium silicates and calcium silicates, such as a silica, an alumina, a mica, and talc, 
and a specific silicate, is [ among these ] desirable. 

[0029] Especially for a limit, the mean particle diameter of these support is usual although there is nothing. It is the 
range of 0.1 to 2,000 micrometer, and is the range of 5-100 micrometers still more preferably one to 1,000 
micrometer preferably. Moreover, especially for a limit, specific surface area is usual although there is nothing. It is 
the range which is 0.1- 2,000m2/g, and it is 10- 1,500m2/g preferably, and is the range of 100- 1,000m2/g still more 
preferably. 

[0030] It is possible to contact said ionicity compound (I) and particle-like support by the approach of arbitration in 
manufacture of the component (A) of this invention, and although you may make it contact directly under the 
nonexistence of an organic solvent, generally contact is performed in an organic solvent. As an organic solvent here 
Aliphatic hydrocarbon, such as a pentane, a hexane, a heptane, and Deccan. Aromatic hydrocarbon, such as 
benzene, toluene, a xylene, a cumene, and a cymene, A methylene chloride, chloroform, a chlorobenzene, a 
dichlorobenzene, Halogenated hydrocarbon, such as trichlorobenzene and chloro toluene, diethylether. A 
tetrahydrofuran, dioxane, ethylene glycol wood ether, Ether and N.N-dimethylformamide, such as diethylene-glycol 
wood ether, Amides, such as N,N-dimethylacetamide, N-methyl PIROPIDON, and hexamethylphosphoramide 
Alcohols, such mixture, etc., such as a methanol, ethanol, propanol, n-butanol, 2-ethylhexyl alcohol, and decanol, are 
usable. 

[0031] In consideration of the conditions of the organic solvent to be used or others, the contact to said ionicity 
compound (I) and particle-like support is possible at the temperature of arbitration, and is usually performed in -80 
degrees C - 300 degrees C. The range where contact temperature is desirable is -50 degrees C - 200 degrees C, 
and the still more desirable range is 0 degree C - 1 50 degrees C. 

[0032] Although there is especially no limit in the amount used to the particle-like support of said ionicity compound 
(I), an ionicity compound (I) is usually the range of the 0.0001 - 1,000,000 weight section to the 100 weight sections 
of particle-like support, although the polymerization activity of the catalyst for propylene polymerizations will tend 
to improve if the amount of the ionicity compound (I) used is made [ many ], if the balance of polymerization activity 
and a manufacturing cost is taken into consideration — the amount of the ionicity compound (I) used — the 
particle-like support 100 weight section — receiving — desirable — It is the range of the 0.1 - 10,000 weight 
section, and is the range of the 1 - 1 ,000 weight section stilt more preferably. 

[0033] Said ionicity compound (I) will be supported by particle-like support by such approach, and the component 
(A) of this invention will be given. Although it is guessed that the format of support here is what is depended on a 
chemical bond, it may be based on other formats, for example, physical adsorption. 

[0034] The component (B) in this invention is a metallocene compound which has the specific structure of cross 
linkage, and it is indispensable in order to obtain the copolymer of the amount of macromolecules which consists of 
a propylene and ethylene at least. 

[0035] Generally as a metallocene compound for propylene polymerizations, what constructed the bridge with two 
atoms, the thing over which the radical which has a #*2 cyclopentadienyl ring structure constructed the bridge 
with one atoms, such as a silicon atom and a carbon atom, or ethylene, is known. Especially former #* is made 
useful in order to give the polypropylene of stereoregularity higher than latter ## and the amount of 
macromolecules. 

[0036] However, when a propylene and ethylene were copolymerized according to the support catalyst which 
becomes the Patent Publication Heisei No. 501573 [ seven to ] official report from the co-catalyst component of a 
publication, and the aforementioned =Wasa result of examination of this invention persons, it became clear that 
molecular weight fell remarkably compared with the case where it homopolymerizes, and also a polymer may adhere 
to a reactor. On the other hand, when at least one side uses what is the indenyl group which has a substituent for 
the 2nd place among the radicals which have a cyclopentadienyl ring structure also in the aforementioned **, it 
becomes possible to obtain the propylene-ethylene copolymer of the amount of giant molecules remarkably, without 
being accompanied by the fall of such molecular weight, and adhesion in the reactor of a polymer. 
[0037] Hereafter, the component (B) used of a catalyst component by this invention is explained concretely. A 
component (B) is a metallocene compound which has the following structure. 
[Formula 7] 
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[0038] It is chosen among a general formula (II) from the hydrocarbon groups of R5, R6, R7 and a hydrogen atom, a 
halogen atom, and carbon numbers 1 -20, and it may be mutually the same or you may differ well. Furthermore, R5, 
R6. R7, and R8 may join together mutually [ two or more ], and cyclic structure may be formed. As a hydrocarbon 
group, a methyl group, an ethyl group, n-propyl group, i-propyl group, a phenyl group, etc. are mentioned. A hydrogen 
atom, a methyl group, an ethyl group, and a phenyl group are [ among these ] desirable, and especially a desirable 
thing is a hydrogen atom. 

[0039] Q1 and Q2 are hydrocarbon groups which have a cyclopentadienyl frame, and at least one side is a 
permutation indenyl group which has a substituent in the 2nd place. When Q1 and Q2 are shown more concretely, a 
cyclopentadienyl group, 2-methylcyclopentadienyl radical, 3-methylcyclopentadienyl radical, 2, 3- 
dimethylcyclopentadienyl radical, 2, 4-dimethylcyclopentadienyl radical, 2, 5-dimethylcyclopentadienyl radical, 3, 4- 
dimethylcyclopentadienyl radical, 2 and 3, 4-trimethylcyclopentadienyl radical, 2, 3, 5-trimethylcyclopentadienyl 
radical, a tetramethylcyclopentadienyl radical. 2-ethylcyclopentadienyl radical, 3-ethylcyclopentadienyl radical. 2, 3- 
diethyl cyclopentadienyl group. 2. 4-diethyl cyclopentadienyl group, 2, 5-diethyl cyclopentadienyl group, 3, 4-diethyl 
cyclopentadienyl group, a 2-t-butylcyclopentadienyl radical, a 3-t-butylcyclopentadienyl radical, 1 -indenyl group, 4, 
5 and 6, a 7-tetrahydro (1 -indenyl) radical, etc. are illustrated. 

[0040] moreover, as an indenyl group which has a substituent in the 2nd place A 2-methyl-(1 -indenyl) radical, a 2- 
ethyl-0 -indenyl) radical, A 2-n-propyl-(1 -indenyl) radical, a 2-i-propyKt -indenyl) radical, A 2-t-butyl-(1 -indenyl) 
radical, 2-methyl-4-i-propyl - (1-indenyl group), 2-methyl-4-phenyl - (1-indenyl group), 2-methyl-4-(1-naphthyl)- 
(1 -indenyl group), 2 and 4, 7-TORIMECHIRU - (1-indenyl group), etc. are illustrated In addition. 9-fluorenyl group 
which has 9-fluorenyl group and a substituent in this invention is included by the indenyl group which has a 
substituent in the 2nd place. 

[0041] Moreover, M2 is titanium or a zirconium, and X1 and X2 are chosen from a halogen atom, a hydrogen atom, 
an alkoxy group, a phenoxy group, an amide group, and the hydrocarbon group of carbon numbers 1 -30, they may be 
mutually the same or may differ well. As a hydrocarbon group, they are a methyl group, an ethyl group, n-propyl 
group, i-propyl group, a phenyl group, etc. 

[0042] When the compound expressed with a general formula (II) is shown more concretely, 1, 2-screw [2-methyl- 
(eta5-1 -indenyl)] ethane zirconium dichloride. 1, 2-screw [2, 4, and 7-TORIMECHIRU-(eta5- 1-indenyl)] ethane 
zirconium dichloride, 1, 2-screw [2-ethyl-(eta5- 1-indenyl)] ethane zirconium dichloride, 1, 2-screw [2-i-propyl- 
(eta 5- 1-indenyl)] ethane zirconium dichloride, 1, 2-methyl -4 and 2-screw [5-benzoindenyl] butane zirconium 
dichloride, 1, 2-methyl -4 and 2-screw [5-benzoindenyl] ethane zirconium dichloride, 1, 2-screw [2-n-propyl-(eta5- 
1 -indenyl)] ethane zirconium dichloride, It is 1-(2-methyl-eta5-1-indenyl)-2-[2-ethyl-(eta5- 1-indenyl)] ethane 
zirconium dichloride etc. What changed these zirconiums to titanium, and the thing which changed the chlorine atom 
to hydrocarbon groups, such as other halogen atoms, a hydrogen atom, an amide group, an alkoxy group, a methyl 
group, and benzyl, are also usable. 

[0043] Even if components other than the above are used for the catalyst for propylene copolymerization of this 
invention if needed, it does not interfere. As an example of such a component an organoaluminium compound, an 
organolrthium compound, an organic magnesium compound, an organic zinc compound, etc. are raised. More 
specifically Trimethylaluminum, triethylaluminum, Trialkylaluminiums, such as tree n-butyl aluminum, tree i-butyl 
aluminum, and tree n-hexyl aluminum, Dialkyl aluminum halide and alkylaluminum dihalide, such as diethyl aluminum 
dichloride and ethyl aluminum dichloride. Dialkyl aluminum alkoxides, such as diethyl aluminum ethoxide and a diethyl 
aluminum phenoxide, or a phenoxide, Aluminoxane, such as methyl aluminoxane and i-butyl aluminoxane, methyl 
lithium, n-butyl lithium, s-butyl lithium, diethyl magnesium, benzyl ethyl magnesium, ethyl magnesium chloride, 
diethylzinc, etc. are mentioned. 

[0044] The catalyst for propylene copolymerization of this invention is prepared by contacting other components to 
the above-mentioned component (A) and a component (B) pan if needed. There is especially no limit in the approach 
of preparation, and you may prepare by introducing each component into the reactor which performs a 
polymerization separately, and making it contact within a reactor, and may prepare outside a reactor beforehand. 
[0045] When introducing separately an above-mentioned component (A) and an above-mentioned component (B) 
into the reactor which performs a polymerization and making the catalyst for olefin polymerization prepare within a 
reactor, a component (A) and a component (B) may be introduced as it is, but where the oil of a hexane, a heptane, 
a hydrocarbon solvent called toluene, paraffin series, a naphthene. or an aromatic series system, grease, etc. are 
distributed, you may introduce. 

[0046] When contacting a component (A) and a component (B) outside a reactor and preparing the catalyst for 
olefin polymerization, generally contact is performed in an organic solvent. As an organic solvent, ether, such 
mixture, etc., such as halogenated hydrocarbon, such as aromatic hydrocarbon, such as aliphatic hydrocarbon, such 
as a pentane, a hexane, a heptane, and Deccan, benzene, toluene, a xylene, a cumene, and a cymene, a methylene 
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chloride, chloroform, a chlorobenzene, a dichlorobenzene, trichlorobenzene, and chloro toluene, diethylether, a 
tetrahydrofuran, dioxane, ethylene glycol wood ether, and diethylene-glycol wood ether, are usable here. 
[0047] Although the temperature is determined as arbitration in consideration of the conditions of the organic 
solvent to be used or others when contacting a component (A) and a component (B) outside a reactor, it is usually 
carried out in -80 degrees C - 200 degrees C. The range where contact temperature is desirable is -50 degrees C - 
120 degrees C, and the still more desirable range is 0 degree C - 100 degrees C. 

[0048] After contacting both components in the above-mentioned organic solvent and preparing the catalyst for 
olefin polymerization, you may introduce into the reactor which performs a polymerization as it is, and after solid 
liquid separation, reduced pressure distilling off, etc. remove the liquid phase, you may introduce. It is also possible 
to supply, after washing with a hexane, toluene, etc. furthermore, the ionicity compound which especially a limit does 
not have in the amount of the component (B) used to a component (A), and is usually contained in a component (A), 
and/or 1Eq of its residue — receiving — a component (B) — it is 0.01 -20Eq. the ionicity compound preferably 
contained in a component (A), and/or 1Eq of its residue — receiving — 0.05- 10Eq — it is — further — desirable — 
0.02-5Eq — especially — desirable — It is the range of 0.1 Eq - 2Eq. 

[0049] The catalyst for propylene copolymerization of this invention is effective in especially copolymerization of a 
propylene and ethylene. That is, if little ethylene is copolymerized in a propylene according to the catalyst which 
consists of a metallocene compound over which the bridge was generally constructed with the component (A) and 
the silicon atom, compared with the case where a propylene is homopolymerized, molecular weight will fall 
remarkably. However, in this invention, since the olefin polymerization catalyst with which the metallocene 
compound of a specific solid-state catalyst component and the specific structure of cross linkage was combined is 
used, the propylene-ethylene copolymer of the amount of giant molecules can be manufactured, without being 
accompanied by adhesion in the reactor of a polymer, without causing a molecular-weight fall. 
[0050] Next, the manufacture approach of the propylene copolymer using the catalyst for propylene 
copolymerization of this invention is explained. In the manufacture approach of the propylene copolymer of this 
invention, it is possible for especially a limit not to have the polymerization method and it to carry out selection use 
of the polymerization method of arbitration. The bulk polymerization specifically performed in a liquid propylene, the 
solution polymerization performed in the liquid phase to the bottom of existence of an inactive solvent, a slurry 
polymerization, and the vapor phase polymerization performed in a gaseous-phase monomer are mentioned. A bulk 
polymerization and a vapor phase polymerization are [ among these ] desirable. 

[0051] Although there is especially no limit in polymerization temperature, in order to obtain the copolymer of the 
amount of macromolecules with sufficient productivity by the shape of a particle, it usually exceeds 0 degree C and 
is carried out in a less than 1 50-degree C temperature requirement. The range where polymerization temperature is 
desirable is 10-130 degrees C, is 25~95 degrees C still more preferably, and is 45 degrees C - 85 degrees C 
especially preferably. 

[0052] In the polymerization in the liquid phase, in ordinary pressure -70 kg/cm2 and a gaseous phase, the pressure 
at the time of a polymerization has the common range of ordinary pressure -50 kg/cm2, and can choose the 
suitable range in consideration of the property of the propylene copolymer which it is going to obtain, productivity, 
etc. Moreover, at the time of a polymerization, molecular weight can be ac|justed with the means of arbitration, such 
as installation of hydrogen, and selection of temperature and a pressure. 

[0053] weight average molecular weight of the propylene copolymer obtained by this invention 1 00,000 or more — it 
is — desirable — 1 20,000 or more — further — desirable — It is 1 50,000 or more. Moreover, the propylene content 
of the propylene copolymer obtained by this invention is 80 % of the weight or more, and is 95 - 99.5 % of the weight 
still more preferably 90 to 99.9% of the weight preferably. It is also possible to copolymerize high-class olefins, such 
as 1-butene, 1-hexene, and 1-octene, in the pan other than a propylene and ethylene by the manufacture approach 
of this invention. These contents are usually less than 20 % of the weight. It is also possible to carry out 
copolymerization of the small quantity for conjugation or nonconjugated diene of vinyl aromatic compound [, such as 
styrene and vinyltoluene, ], butadiene, isoprene, chloroprene, 1 , and 4-hexadiene etc. in the range which furthermore 
does not deviate from the main point of this invention. 
[0054] 

[Effect of the Invention] Since it comes to put together the metallocene compound which has a specific solid-state 
catalyst component and the specific structure of cross linkage, the catalyst for propylene copolymerization of this 
invention is not accompanied by the propylene-ethylene copolymer of the amount of giant molecules, but gives 
adhesion in the reactor of a polymer for it by the shape of powder somatic [ good ]. 
[0055] 

[Example] Hereafter, although an example explains this invention in more detail, unless it deviates from the meaning 
of this invention, it is not limited to these. 

[0056] Manufacture of a component (A) (A-1): Manufacture 1-BUROMO of 1 ionicity compound - 2, 3, 5, and 6- 
tetrafluoro phenylbenzene 3.85g (1.86mmol) was dissolved in diethylether 50ml. Furthermore, at -78 degrees C, 
10.5ml (1.6 mol/l) of hexane solutions of n-butyl lithium was dropped, and it agitated for 30 minutes. The obtained 
solution was added in 200ml (50 mmol/l) of hexane solutions of tris (pentafluorophenyl) borane, and the product was 
obtained as a solid-state by agitating for 20 minutes at 25 degrees C. The obtained solid-state was washed by the 
hexane after removing a solution layer, and the vacuum drying was performed. 

[0057] After dissolving 1.66g of solid-states obtained above in tetrahydrofuran 10ml and cooling to -78 degrees C, 
the 1.5 ml hexane solution (1.6 mol/l.) of n-butyl lithium was dropped, and it agitated for 45 minutes. It is 
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tetrachlorosilane about this solution. It added in the solution which dissolved 2.7ml in tetrahydrofuran 10ml, and 
agitated for 15 minutes at 25 degrees C. The tetrahydrofuran was distilled off after adding heptane 100ml to this 
solution. The vacuum drying of the residue which removed the heptane layer was carried out after washing by the 
hexane. After adding dichloromethane 50ml furthermore and removing insoluble matter, the 1.65g product was 
obtained by distilling off dichloromethane. 

[0058] After dissolving 1.65g of this product in dichloromethane 30ml, dimethyl anilinium chloride 0.3 1g was added 
and it agitated for 5 minutes at 25 degrees C. It is [ distilling off and ] N and N-dimethyl anilinium tris 
(pentafluorophenyl) (p-trichlorosilyl tetrafluoro phenyl) borate by carrying out a vacuum drying about the 
dichloromethane after removing insoluble matter. 1.7g was obtained. 

[0059] 2) It is a silica (Devi Fuji Son 952) to contact dichloromethane 30ml with particle-like support. It is said 
tonicity compound to the slurry which added 0.5 g. The solution made to dissolve 0.3g in dichloromethane 6ml was 
added. After making it flow back under churning for 2 hours, the supernatant was removed, it washed by 
dichloromethane and the solid-state catalyst component (A-1) was obtained. 

[0060] (A-2): In preparation of the ionicity compound of A-1, after using dimethyldichlorosilane instead of 
tetrachlorosilane and preparing N and N-dimethyl anilinium tris (pentafluorophenyl) [p-(chloro dimethytsilyl) 
tetrafluoro phenyl] borate, the solid-state catalyst component was prepared similarly. 

[0061] (Component B) (B-1): 1, 2-methyl 4, 5, and 6 and 2-screw [7-tetrahydro-(eta5-1-indeny0] ethane zirconium 
dichloride, : 1, 2-screw (eta5-9-fluorenyl) ethane zirconium dichloride, (B-2) : 1, 2-screw [2-methyl-(eta5-1- 
indenyl)] ethane zirconium dichloride, (B-3) :1, 2-screw [2-methyl-4-phenyl-(eta5-1-indeny0] ethane zirconium 
dichloride,: (B-5) (B-4) 1, 2-screw [2 and 4-dimethyl-(eta5-1Hndenyl)] ethane zirconium dichloride. 
[0062] 5ml 1 ,2,4-trichlorobenzene is taken in the measurement test tube of weight average molecular weight, and it 
is sample abbreviation to this. 2.5mg was supplied. After making a plug this test tube, the sample was dissolved with 
the 1 60-degree C thermostat. After filtering the obtained solution with a sintered filter, the filtrate was measured 
using gel-permeation-chromatography equipment 1 50C made from Waters (column: a part for Shodex AT-806MS, 
column temperature [ of 1 40 degrees C ], and solvent flow rate/of 1 ml). 

[0063] After measuring a propylene and a hexene content FT-IR spectrum, it computed using the calibration curve 
created from the sample of presentation known. 

[0064] Preparation of the catalyst for example 11 olefin polymerization (B-1) The 30mg (A-1) of the above- 
mentioned components was added in the solution which mixed 4ml of 0.5 mmol/L-toluene solutions, and 1ml of 
triisobutylaluminum (it abbreviates to TIBA hereafter.) toluene solutions of 0.5 mol/L, it agitated for 3 minutes, and 
the slurry of the catalyst for olefin polymerization was obtained. 

[0065] 2) To the autoclave of polymerization 1.5L of an olefin 2ml [ of n-BuLi-hexane solutions of 0.2 mol/l ] and 
propylene 8mol is added, a temperature up is carried out to 50 degrees C, and the partial pressure ethylene It 
introduced until it became 1.2kg/cm2. Then, the above-mentioned catalyst for olefin polymerization was pressed fit 
into the autoclave, and the polymerization was performed for 30 minutes, supplying continuously so that the value of 
the above [ an ethylene partial pressure ] may be maintained. Measurement evaluation of the existence of adhesion 
in polymerization activity (g/g-cat and h), polymerization body composition, weight average molecular weight, and 
the autoclave of a polymer was carried out. A result is the weight average molecular weight of the propylene 
copolymer which adhesion of the polymer into an autoclave was not seen but was obtained as shown in the 1 st 
table. It was 1 02,000. In addition, it was 65,000 when the weight average molecular weight of the propylene 
homopolymer obtained on the same conditions was measured. 

[0066] It carried out like the example 1 except conditions given in an example 2 - the 10 1st table. A result is 
collectively shown in the 1 st table. In the case of which, adhesion of the polymer into an autoclave was not seen. In 
addition, the hexene used in the examples 6 and 8 was introduced into a propylene and coincidence. 
[0067] 1 and 2-screw (4, 5, 6, 7-tetrahydro-eta5-1-indenyl) ethane zirconium dichloride was used instead of setting 
in the example of comparison 1 example 1 (B-1), and also it carried out similarly. Adhesion of the polymer into an 
autoclave was seen and the weight average molecular weight of the obtained propylene copolymer was 29.000. 
Moreover, the weight average molecular weight of the propylene homopolymer obtained on the same conditions was 
32.000. 

[0068] Screw [2-methyl-(eta5-1-indenyl)] dimethylsilane zirconium dichloride was used instead of setting in the 
example of comparison 2 example 1 (B-1), and also it carried out similarly. Adhesion of the polymer into an 
autoclave was seen and the weight average molecular weight of the obtained propylene copolymer was 95,000. 
Moreover, weight average molecular weight of the propylene homopolymer obtained on the same conditions It is 
213,000 and the remarkable fall of molecular weight arose by copolymerization. 

[0069] It is a silica (Devi Fuji Son 952) to preparation dichloromethane 30ml of an example of comparison 31 solid- 
state catalyst component. It is N and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate to the slurry which 
added 0.5 g. The solution made to dissolve 0.3g in dichloromethane 6ml was added. After making it flow back under 
churning for 2 hours, the supernatant was removed, it washed twice with 1 0ml toluene, and the solid-state catalyst 
component was obtained. 

[0070] 2) It carried out similarly except having used the above-mentioned solid-state catalyst component instead of 
the component (A) in the polymerization example 1 of an olefin. Intense adhesion of a polymer was seen in the 
autoclave and the obtained propylene copolymer was massive. The weight average molecular weight of the obtained 
propylene copolymer was 421,000. The weight average molecular weight of the propylene homopolymer obtained on 
the same conditions was 453,000. 
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[0071] The result of an example and the example of a comparison is collectively shown in the 1st table. 
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[0073] The 1 st table shows there being no fall of molecular weight, even if the catalyst for propylene 
copolymerization of this invention copolymerizes ethylene, since the specific solid-state catalyst component and the 
specific metallocene compound are put together, and giving a copolymer in high activity, without being accompanied 
by adhesion in the reactor of a polymer. 
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§8#3-709-§-^ v |Sl4-7306^«fiJtC*5U^r, ->y^7, 

WMHS6l-276805^^. »BH¥3-74415*^«ft 
^xa* fn,7;v ^ y ^l^^^ffl^ Lfc&JHKffc 
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a 0 u^u^H6^*5v^ct>, &ism^<om&ft(Dttm 

[0004] T/ws /**^of«3$K:*«W?# 

«§IV-5-239138^«L ttMT-5-247128 

tH^Sfc< % ^l4*)^tiei^^**^fl:<DjH3fi«Hc**t 
b0RMdtr44l4A! \ 

(a) ^c^t^i-$tt^^BB7F^nrv^5 0 ^<oric# 
(m^oK«^«>w*AJa»*jxTi4i ^5 -y 

**Htt^i:«4irv^\ *fctt^«tcE*<0>c *n 

[M 1 (R l ) & (R u ) b (R 3 ) c 
M 1 ^')^/:^^')^^! R\ 

v-S, ?^/*->a*fct4Axuy^j^TfctK R 4 li 

zi'S, fcKo^S, *^#^V/^iB*fc(4r 5 -/a 
0*^(41-3^^ d!4l —4cO«E»t?fcf3> 

a + b + c + d-4-efc£ B ) ■cXSn^-Ttytt^ 

-fcTJ«# (B) : TIB-JR* (II) 
HL14] (St*. R 5 S R«\ R 7 ib^tFR B f4p)-T^m 

0<OWbJcf»a-C*>0, Q 1 *5«t^Q S6 l4^^P 

< £ t-artt 2tttc««lBSr*-r SUM* >^^/Ht? 

py^i^ r/wn^r^a, 7^/^r^a, r s Ka* 
fcf4tfjiMfti-3 0(Oj»fb**a-e** ft ) <o«a«r# 



[0 0 0 6] rioj:5^^^p-feVft-&1fe*»e>*SttlK 
lei 0 &«{*0K^^0tt#frtti>ri^ ^at>y 

[000 7] 

f4, m«-ff<Z)K*5«-«)«'»*#tei'lc. ynvis^t 
[0 0 0 8] 

36*«'-t-* ^ * a -fe t tii&trtt Z> r <h J: 0 . 

[0 0 0 9] -r#fc>*>> *»Mi4, 
1) (A) : TIB-jR* (I) 

lit 3] 

(R 4 -L) J " [D] * (I) 

[0 0 10J 2) R s . R<\ R 7 ^J:U^R 8 7i^mi^ J f-Cr 

3) q\ Q*<n'Pt£< bb-Jj&* 2ttK:>^a*fc 

4) r\ R^jrr^R^w^^^^o^^^^a-c 

5) R 4 *Sx h7 7/W5*-P^ai^UVa*e*>-5flfrtd4fd 
«cr> ;/ p i, ^m^a**, 

6) h y ^ ctni/y/ua, ^f/w^^PDi/y;i/S 
*fc!4i^ ^/u* p n 'J ^a-CfcS flftE 1 5 <Dl^ 

7) D^TA^/ur^y - ^ix^^v-c^^sffte i ^ 
I e >f n^iiiBi^^n f y feet 

8) ffiKl75S7 0V^*b^C|a«W^P^U>itt:S^ 

[0 0 1 1 ] J^T, «^(:ot^^(:^t5o # 
SlW^t^rftffl-r^^^vttfl:^ (A) J4T8E-K 
* ( I) -0*fc>£ft*o 

[fbs] 
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[M 1 (R l ) ft (R 2 ) b (R 3 ) c 

<tt**3R-e*>a. R\ R 2 , R a ii«*m^2 0o 

<, El— T?fc>J^\, ^ffc**g£LTte^?vw&, a:?- 
i -y^/vS* t -yf /^(DT/^^/WS, 7* 

stiffen*. r^3^^si:LTii> h=^^ ^ 
g*j j:i//no y>fbr y -y^g-efc£ 0 

[0 0 1 2 J 7y-/Hoftft«ltUll 

o-hD/wa, m-hyy^g, p-hu^a, 2, 

3-^^:7 ^A-g. 2, 4 -v^^yt^^nyu 
2, 5-^f^7x=/vI, 2, 6-^^^U7 
-/l-S. 3, 4 -v?> f/U7xn;vS, 3, 5-5>* 

[0013] Wb7 y -yHoA*«i trii, 

2 — ^^iJ^yUS, 3 -^/l^n -732 ^yug, 4 
->VW:*-D:7 3i~/Vg x 2, 3 - v^/U^D 7^~/U 
g. 2. 4-^7/UtP7s=^S, 3, ?>—i/7tV* 
n ^ic— /ug^cOv^yl^u ^xi^i/Pfi^ 2, 3, 4 — 
MJ7;UtP7xx/H, 2, 4, 5-h!)7/Pto7 
m^/uX, 2, 4, 6-H)7;^o7a-;i'I«Wh 

1J 7^tW7x=:/US 1 2, 3, 5, 6-TF7 7/^ 
p 7 x x/l'HOr h 7 7 s<>$ 7 

;utu7x^uS, J3J:0«cne^7y5BlR^*tt[*v 

So 

[00 14] yyft7 !l -^10ftO*»Wi UT 
tt. 3, 4-tT^ (hU7/utD^f/l/) ^rv^g, 
3, 5-f;* (hy7;U.to^f/W 7x-^a«Of 
* ( h y ^mnyUg, 2, 3, 4-h 

!>* (M)7;l/*P^W 7xs/l/S, 2, 3, 5- 

MJ* (hy7^tD^f/U) ^n:^yUS, 2, 4, 6 
- M; * ( h y ^yu) 7 * -/Vg$$<o h y ;* 

(h!)7/i^tD^f^) 7x=yH, 2, 3, 5, 6- 
7h7=^^ (M)7;utP^f;W 7xxM^^f h 

(h!)7^to^f/l/) 7*. ±tf^tlb<K>7 

— [S i (Z A Z 2 ) -Z 6 -] n s 

5t (inm^r, z\ z 2 , z 3 , z 4 *jit5z 5 ^ N 

#4rCk^Lr« ^P^^, 7;^^r^S, 7^/* 
'VSk 7S//U**^», MIRK 1 - 2 0 <Oj»rtS*sRiEcD 

ffrbmfttv. z 3 , z\ z 5 coo *>/>/j?< t fc-oi* 



(R 4 -L) d ] " [D] + (I) 

[0 0 1 5] cfrtb^nywfcr y -/l-ScO^'Ct), h 

y7^tP7xn;u5, r F77/Utn7j.^uS, ^ 
> ^ 7 fr* P7xr-/l/5/j:^7 /U^- d 7 a: ~ /Wg *»<J 
£L<, 7 1 h^yu^p^^yi-g, ^V^^yv^D^ 

[0016] grK-f^">'ttfk-&*o-jRS: (i) ic*si> 
tftr/^u^a, 7'j-kys, ^py^a&ry-U' 

[001 7] ^ttMlchi^i^g, ^u-v-g, 
t^i^g, -f^^^m. xf yfys, ^afc'yf^ 
g, o - ^ x^uyg, m-7x^uyS, p - :7 31 - 
^yl, 3 — o -:7:n:=.u;xg, 4 — 
p-m-7x^i/yS 4 2 -^yuyfn — p — 7x- u->- 

S^^^A^"°T7 3-.^U'>'S % 3, 4 ~i/7/VJm - o 

-7x^uyS, 4, 5-^7;uto-m-7x^uy 
3. 5 - p -7x^Uyl^(Oy7^ 

tP7x^Uyg, 2, 3, 5-M;7/^n-p-7 
nL„-U>g, 2, 3, 6 - h »J ^/U^-n _ p — ^7 x - ^ 
yS^M7/U^P7x-l/yS, 2, 4, 5, 6- 
y- \>77 tvlrxi-xn — 7 zlzl 2, 3, 5, 6- 

^ h 77 tv^rv. — p —^3:^ uv^^cot- h77^tp 
7x = i/yl^iift,Wc 

[0 0 18] ;tlf>^')*)ffiLV^It 2, 4, 5- 
h 9 ^^^n-m-73i^ U>-g s 2, 4, 6-hy7 
/u^- n-m-^^^uy-S, 4, 5, 6-hy^y^^a 
-m-7i-yyS, 2, 3, 5 — h y 7 fV-irn — p — 
7x^i/yi 2, 3, 6 - F y ^yi-^-D - p ->=i=- 
3, 4. 5, V77jls*u- o-7 =c?L 

2» 4, 5, 6—5^ h^7/uta-m-7xr; 
U>S. 2, 3. 5, 6-7" h7 7/ViTx3 — p-7*~ 
u-^Sr^^, WJ:»*Lu^i*, 2, 4, 5, 6-7 1 
h =7 7JV* m- m -^3i^U 1/^, 2, 3, 5, 6 -=r 
Y77 jv^rxi— p — ^ 31^ u^S^C^^o 
[0 0 19] *»WlC*5^*-f *^tt<t-&« (A) CO- 
(I) Ltt^y/u», t Ka*f/HB, *A^*f 
^r^yy^ 7^Swt^WC*5. *sV tvWtoWk. 

[ft 6] 

i Z 3 Z 4 Z S (III) 

Anyyg^ T/Urx^v'S, 7x7^-yl, 7^ 

$i&&i -2 ocory^^uv^ jK*R6-2 0cory 
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100 20] AflftttMlcli, M^ddv'U/I'I, h 
/ > y yUffi^ *f-iV*st ddVU yvg. J-^/U-^^ a a 

/\,aL e f-/l>? nn«>!J /l^S, i'^f/l'? tt a >y /Ug^GO 
i?7A'*A'^ n 4V > !i /^fi, 7 a: n/Ui/^ n c? i/ y 
S> yi^^n^-yy yu&, p-K'JyP^^nn^ 

^ p p 7 t.x;u^^ c d 5/ !//Ug§(or !)— /U' 

j.-/uyu^-> y /ui*^>i/*7 y — yw^y/y y /us 
I0021I Sfcai, hy*h*v*>yyu£, hy^ 

!)7^a^/!)A4, ?*?>v*J? h3f v^y /ug, 3: 

f/vv?^ h^v^yyug, h^-^>y^£ % 

3L?-/Ui*x h^r^Vy yVg^Tyl^yl^Tyl^^v-^ 

vy/us % ^^^-/uzr. h^v->y /vs. ^j:^^j:h=^ 
v-v- y /uS*cD^r/V'4r/ur/u='^rv / v' y y^g. -7^^ 

^cor y — /^^r/u-^*->->y/us. ^7x^/m h* 
^vyyi-ak ^hy/u^ h^s^y/vx* z^y^^/u^ 
h#»>^y/us, h y y^ h^s/^y^M^ry 
-;u7/i/3dp->v/y /u^^^^r/w^^r^-g-^r^y /U 

[0022] hyr-fe h^vy^i^h!) 

r^i^^^y yws, ^^vi^r-fe h*^>y^ss£ 

©7/1/^^7'W^^^^y ywS, S^^-zW-fe h^r 
^yi^Ti? h y yt-^tOT y — /v^Ti//vsh*s/ 

v^y/us, y7xsyi/7t h^rvv-y/us^co^ry — 

/UT i/'/Uyf^rv'^' y y^&^v^ ^vU t K a y /U 

>V y y^g. y 3: ^yWv* t Kn^W y yWS^cDTyW^r 
/^fciiry-^t Kn^^-^yywS, hU t Kp^> 

y /us^^v- y /vst>*grf e>*t*« 

[00 23] £il&^5^SF*LVv*>«:* t Kn^^/u 
y fvi^ pp^y h y y h * y ^m, y fvu 

s<?y h^i^y/u*, vt^iv* h^i/i/V^m, hy 

rr_ h^V->y yW3l, ff/Uisx. h^r->vy yu£, v'y?- 

h^->->y h y T-fe h^rWy /US> * 

^r-fe h^f-^^y y^S, S^^T* h^->->y yufi, 
h y Ko^^yyuS, ^/l^b K a /U 
m. KP*->*>yyi'£-0fct> , «MC#*L< 

^»>y ^nni^y^S. ^f/vv^^pp^y^S, 

^yy PPt/y;VS-C^^ 0 



[0 0 2 4] ^Vttft-&» (A) (DHR5£ 

(I) ic^o^T, a, b*Jj:t^cttO*fettl— 3«fi 
d 1 — 4 <oS^-C*> 9 . a+b+c+d=4 

10 0 2 5] TMSdW *^ttffc-&«r (A) iCfc^T, D(± 
lffi<D*^*>VhV . ^fr^iCit^P h V, hy^oi 
^yu#yw*<:=.?A>f hy- (p~hyyw) ^/w>< 

^h.4 0r>t£ y<o v y r y— (>Mty^ 

h y ^^yu^yw^^^A^^v^co^/u^c^^^^^- 

v % haey^^t^ 7 3 -.nt-"?Mtv t hy 
^^yur>^e^^A^^->, k y - n -7 , fvi/7v*^ 
r>A-Y^->, n, N-v^^^/^r^ y = t>A-r^*>-*?co 
7^-)A^ty, h y ^^yw^-^y— ^^-f 

h y^^yw^y-^A-r^^^^-^y^^A^^ 
y^^A % thy^A, #y »A^T/w*y&« 

I0026] r*xib^^^$?*L<(±, h>-, hy 
^o:^yu^yw--<^^A-r^>\ hy - (p-hy/10 ^ 

/U^r^i^A-f ^-^^CO h y 7y- fVb }\"<^*7 it 

N t N-^^^ywr^y ^^A-Tsj-V, N, N- ^ 
xf/ur^ y ^1 r> ^^^o>?Tyw^yUT^ g ^ ^ a 
>r^-^, h y ^^^y^^^-rt^ h y^^-yv-* 
^•y^^A-r^-^^co h y ry^y^^y^^A-r^^ 

[0027] *»w^*5v^t, isa^afftL-crt, ^ 

=i^^h\ «&Jiu Kei, fiSK*. HMUK, 

tt, «fb-^^*^!>A, fflffc^y^v'^A, ^t;y<y^ 

a, »tthy?A, fift^y^A, ffi^y^^A^s 

y *A*pa$3stf e>n, ^JSTyw^^v' urtt-ei/-* 

ur«eilft*yu^»?A, lftS^K*y^^^ 

^<y i>a. M^hpyf!?^ K»thy^, k» 
^7 y ^ a. «iMH«asaj£if fcixa. »E»^[t Lriia» 

y >>a. hnyf^, ffitiH- h y ^K^7 
y*A, mmm, mmmmtmift>tiz> 9 mmm.tLx 

^F^f!)^ mmi-bDVJ*, «H»*y»>A, 

ywv-^A, e^^^i>">A N BW8'<y*A* K^h 

p^^^a, wK^-hy^A, ss*y^*W6 
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[0029] ztit>&&<D¥i$ft-7~&te. mzmm±te 

1- 1,000/i m, £ b*C#1l=U< 1*5-1 0 0 jzm^ 

fflr-fo5o £fc*t^i5r»tt> ^(cffiiji©(i^i^sa«r o. i 

— 2, 000m V g <7?«ffiia-C^ 0 , fl-SKlilO- 1,50 
OrnVg-CfcO, U<tel 0 O- 1.000m 2 

gftsB^^-^ttft:^ (i) tnm.?ft&fr*&u<Dj3Wi 

is. ?%is<%(DmMmmtfcm. 

**/u>^ ^y, is/ >#<D%mmmitfc 

JM^^uv, ^na^/Uix t ^□n^c^if>' % i? 
Ko77y, v?:*-3f-y->\ xfi/y^yp-zi/i/^f/i, 

31— -7^®^N, N-v^^f/W^VAT ^ K, N, N- 

[oo3i] wiE-f *^ttfls-&« ( i ) tm&*mm 

(8ffl-c?tTt>*tSo ^ia«o#*Lv>«Effltt-5 0\:- 

200^^ £e>lC#*LV*MfflM:0 , C--l 5 0<C 
[00 3 2] swe-f ( I ) «D«tt^tt&f* 

#CQ 1 0 0 fi«B^*fb-Y *^ttft-fr« ( 1 ) ^0. 0001 

- l f 0O0.00Ofi««<&«W-Cfc*. ^*H*flS*tt 

(i) (?)ffilflM^<t5^ /D^i-yl^tel(o 

h^<7^x«r#it^st^^>'tt^l:-&» (1) *>{£/H 
«ttf»K-?-ttfflflc 1 0 0 ftMMcat U L < 14 0. i 

-io,ooomfi35ooffiHi?fo9s J^Ulii- 
1, OOOffifiSS s 0 

[0 0 3 3] c^J:5**»^J:0lWe^^^ttft-&* 
(I) tf*tt*Jtm»K:ffl»Sft, «8Wo«» (A) 

<b <bfts 0 zz-e&tt(»&& t ni£¥i&&iz£ 



[0 0 3 4] (B) ttWara>3KWH 

u 1 a: ^ u- > a> & ft 5 B 5^7-ft<z> -5 fc 
[0 0 3 5] -^{:/nfi/yl^(D> * D-tr>f^ 

f SS^^^gRlB^-^fS^ft £ l o<*>BWc «fc 0 
«Lfcfc<&. feSV^©^^W>-Sftif<0 2 0<OJS^{C 

[0 0 3 6] L*»Lft*«b*«W#€>«>*W<oe*, ft 

£¥7-5o 1 573^ & ffittoj»«8tfig# t sa §e©*> e> ft 

5t«r*"i-5aw5*)d>ft< £ fc— 2ttl£R&££ 

fcft<*lXfl55HP*«o^n ^uv-^w^ffi-frfr 
£»SZ£7^te£ftS 0 

[0 0 3 7] J^T. **w-c-ftk«ric^-c-fi6ffli-SBK» 
(B) ico^TmftWlciftWr^o rt» (B) iirse<o 

Hb7] 

R 6 

-Q 1 X 1 
\ / 

M 2 (n) 
•</ \ 2 

[0 0 3 8] (II) <K R 5 . R 6 , R 7 ts£Xfyk 

svmcw— cbct<^ftort><tv^ $ 

btCfiR 3 . R 6 , R 7 , R 8 C0 2^±^HV^^LT^ 

[0 0 3 9] Q 1 > Q 2 tt^ n-O^ ^^HMSSrW 
-t-S^fc7ki8*-e*>«j , ^>ft< <t fe— ^Ttt2(fc^fi«* 

a^^^^aizi^S^ 3 ^/U->^ o^^^v^ai^/i/ 
S> 2, 3- ^^^^>^ p/<y^i;xn;H t 2, 4 
-i^^^/u^^ p^y^v^x^S, 2, 
^D^y^^x^;wg t 3. 4 — 9 J*7A'if9 D^>- 
^>?3i^yPS, 2, 3 S 
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/l"g, T h 7 ^ f /Uv'^ n^y ^ yxr;y|/S % 2 — 3^ 

ZL'f-zl'i/j; ? >*:e.xi /^S, 3, 4 — is J"-*?/^ is 2 

--/t/I, 3- t 1 - 

-fyf-/i/S, 4, 5, 6, 7-f h7t Ka ( 1 

[0040] *fc2ttf-e»ssr ; ff-f s>r >^-^«<h 

Ltfi, 2-^^/u- ( 1 -^Vr^) 2 -scf- 

a-- ( i — r v^-m 2-11-^0^- ( i - 

AO S, ( 1 ->f ^t^/l-) 2 — 

^f;u-4- i -'/nt tt ;v- (l-^X^^fi) % 2 
-y ^vu-4 -^^c^/b- (i-^yr^l) , 2 - 
y^-4- (1 — J-^fvu) - d-^^^/v- 
i) , 2, 4, ( 1 — i >^-^um) 

[0 0 4 1 J 3;Jt, M 2 F*^*>\ wl^~r> ACOl^ 

mikfammt u-cra*?-**, 

n-^t'/H, i-^titV^ 7^^^S§T J 

[0042] -«5£ (it) -tfasftSfb****?)*** 

«J<^*r^, 1, 2-f;* [2-y?vW- (t? 5 -1- 
^ y^-yW) ] x^yv/yu^^^^^D7^ h\ 1, 
2 -tTX [2, 4, ( r? 5 - 1 -^V 

-rnyu) ] ^p^^sVzi^tylKi/Zu?^ K, 1, 2- 

[2 (t) s - 1 --f isirz^fr) ] 

^3^r)A^tJ7^K, 1. 2 -fcf* [2 - i 

nfcVu- ( 77 s — 1 — r ] ^y-^vvu^^y- 

A^o5>f K, 1, 2 — tT^ (2-^^l^~4, 5- 

h\ 1, 2-tf* [2-^^-4, 5 -sO-VJ >1r 
x^y^3x^A^^P7-YK, 1, 2 - 

[2-n-/n^- U 5 - 1 v^yu) ] ^ 
y^/mx^i,c;^P7^K, 1- (2-^^-7j G 
-1-^7^) -2- [2-J-^/W- (t? 5 -1- 
^ ^T-tV) ] x^y^ 3 ^^A^^U7Y K#£-fr 

[0 0 4 3] **Mco^ptfu>#*'&fflftfc«ttt, #3? 



^^ir>A, h y xf/U7^^-!>A, hy-n-y^yu 
TVUS— CA, h 'J - i -T'f/WT^^^A, hV - 
n -^y;vr^?-!> A$$<£> h y TA'+A'T/i'S xr> 

jxr> A3i h=^> h\ •/xf;uT/U^')A7x;^i/K 

^^y^^A x s -:/fvuy y^iw?**/ 
[0 0 4 4] *mn<ny'*¥i'>&mfrmf&m*. -lis 

(0^5^ (A) kf&ft (B) S6Jctt^BJc«s:^^)«io 

[0 0 4 5] ±E«)*» (A) i«» (B) 4ra**f? 
«t*rB»***»*lci8^rtt. (A) *5±tft3t# 

(b) u-t^**aiAurt ^^^v, ^.^^ 

[004 6]^(A) (B) £KJS»<D*-C» 

mit^m, son^, h/u^Vs v 

fyux-- r/u, ^h7t Ko77V, ^^^^V, 
u^r/y =3— /i^-^y ^yu^i— t 1 ^, ^xf i/y/ys- 

[0 0 4 7] ^ (A) (B) «:Si5»0^-C?* 

0 ot:cotS[a-C^t>^5 0 «ftfciSja^»* L^KHfct- 

1 o o^-efo^o 

[0 0 4 8] hiao#««-»j"t«-c«tts*r3r 
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m-ehZo f&ft (a) {c*hT£j£tt (B) ^tetfigirte 
•McHU»tt:*<. f&tt (A) *K**Sii,5>f* 

(B) 0.01-2 OSi-CMo #*L<ttJGS£ (A) * 

ic a* * £ ft 5 3j- vtt{fc-&**5 <t r// * tt-t <z)^l i 

S»£#U 0.05-1 om*V*>*>, £6l£#*L<l;i 

[004 9] ^^co^o tfl/y^I^tt«li mz 
i"ft*>fe, (A) b * 4 mm*iz 

««+5fc«). 5>-Tft«TSrgi*ar + ri:*<H»-7- 
[0 0 5 0] Wc, ^^/pe^^MIM?: 

*'*»f&ft£. :n^H»i UvxDtta«ffi^J: 
[oosi] fi■frtfl*^c»lcl^lJRrtftv^^^ »»?-t^> 
i 5 o^m<om.mmm^nt>ti^ 0 s£«*«> 

142 5-9 StTCfctK #lC#lfcL<te4 5TC-8 5<C 

[00 5 2] S^^cD^flfStH + ^fi^lw^Jt^ril®' 
JE-7 0 k g/cra 2 , gfttfli*ff-5 0kg/c 

[0 0 5 3] *&mz£*>ftbtl*Zfu\fl'l'#c3&ft 
(Dm&W-mft^'&l* 100,000W±T?A>«9, &£L<li 1 
20,000£*_b, £<bKl#£L<hi: 150,000£lJb-C£>£ o * 
fc*»W-C#feftS^ci fc^^ffi^ftcor/p tVy^r 
SfS 8 0 lt%^±Tfc *K ^L<fl90 —99. 9mfi 
%, L<tf:9 5-99.5Sft%-C&S 0 



l£ 1 -y^v. l — >*ir l -^j^^oKftitf- 
gf*i§^2 0ffifi%;fciffiTfc5 o *fefc*«W«>±B«: 

n^wv, i, 4-^^^v*^<o*a*)$v>(i^ 
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y^u^Uy^^/u) # 7>^^=*r-tf->i£*& ( 5 0 mm o 
1/1) 2 0 0ml WDU 25t'C20»WWt 

[0 0 5 7] !:3eT?»&ftfclS*1.66g«:^ h^fc Ho 
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WtlPLfco it#T 2 l$^iB« .bfl»tNai 
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h 0.3g£ri^ PP^^>-6m 1 lc»»S*fe» 
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